m 



m 

m 



m 



m 



m 



m 




t # R ® 1. W 

INTELLECTUAL PROPERTY OFFICE 
MINISTRY OF ECONOMIC AFFAIRS 
REPUBLIC OF CHINA 



This is to certify that annexed is a true copy from the records of this 
office of the application as originally filed which is identified hereunder 



°g| Application Date 



tt # ^ 



® 7t 2002 12 ^ 30 B 



091137925 



Application No. 



Applicant(s) 



^ -R: 

Director General 




am - 2003 ^ 5 M 5- a 

Issue Date 



09220438090 



Serial No. 



m 



m 
m 
m 
m\ 
m 







t X 


it 5^ ^ # € ^ € F-=^^-*^^ 






Robust ESD Protection Structures 

i 

1 


1 


(tic) 


1 ik^Bfe 

X • 'j-'j*' ji'Vf lAjjf 

2. PJ^#^^ 


! 

> 




1 . on 11 ron Lin 

2. Wei -Fan Chen \ 


■ (*2A) 

1 
1 

I 


(t^iO 


1. tHR-S TW 2. t^^RS TW 1 


/' i_ » \ 
(t X) 






X) 


1 QF No RQ Ser 2 Yen-Pine N Rd , Tainei, Taiwan. 

2. IF, No. 6, Lane 89, Sec. 3, SanMin Rd. , Taichung, Taiwan. \ 




(tic) 




1 

i 
I 




1 WinhnnH Elprironics Com i 


i 


a II 

(t^ic) 


1. t ^^^S ROC ■ 




(-f tm) 
(t ic) 


■ 

i 




(*t^/t> 

(^ ic: 


l.No. 4, Creation Rd. Ill, Science-Based Industrial Park, Hsinchu, \ 
Taiwan, R. 0. C. j 


i 


(tic) 


\,%.%^ \ 


I 


C^ic) 


I.Arthur, Y. C, Chiao 
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^ ^ J. ^ ^ ^ jjfe ; - ^ - ^ a ' # m ^ ^ ^ 

^A; ^ g| :^ 7t ® M. tJt, 9^ • 

5 1 •• ^ a ^b ^ ^ 5 2 : II ^S: 

5 3 •• ^ ^ 5 4 : >f . a II ^ ° 



1^ ' ^X^^^i^^ (^B^;S^ ■ Robust ESD Protection Structures) 

The present invention provides a combined FOX and 
poly, gate structure, for effectively reducing the 
trigger voltage of a conventional field device, for 
improving the robustness of a NMOS transistor of a 
small drive I/O circuit, and for improving the ESD 
performance of a stack-gate voltage tolerant I/O. 




1^ 2 I 



^#ai 
^#aj 
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i i > ^matm (i) 
C # 41 ^ ] 

I ^ ^ (¥ox)n ^ ^ m it ^ m- ' n ^ $t ^ ^ ^ 

m ^ ^ m ^ m ' a it it «i t& (Smal l-drive)4L|^ ^ 

;?X4*^#^r^it (Stack-gate ):^^iB^^.S^f:a&^#t;^ 

It (ESD) o 

1 
! 
i 

C ^ ^ # ] 

1^ ftl ifh ^ Ffl # (Mul ti -gate- finger s)6^j ^ ^ ^ it 

> ^ ^ m. m $± t m. -kp r ■ 

if ffi ^ ;i ^ -f ^ ^ # ^ t a^a It (NMOSFET) A - ^ A 
t ' N^^>i^'fb^^^:#5fct^a^ (NMOSFET) 6*;F^it 

'tm^^M-i^ff^itm^M^ ' ii ffl ^ ^ ^ ^ ^ 4 a >fb 
^ It t ^ (CMOS) ^mn^T^A^^^£AA±^Ai% 

M ° ^^h-«mffl^-i^jL-^^I^N^^4lL'fb^^^^^f: 
. a^alt (NMOSFET) ^fjFig^J^.'ti^t:;^!; (ESD)-^^Bf-»r 

! ffl 'f^ ti ^ ^ ^ € -^^ >^ o 

^ PS(Posi tive-Vol tage-to-VSS);^ ^ 6fj # l: (ESD) 
; # t ' t V SS^ m-^ A ^ ^ ^ ^ m ^ ' JL ;m # f: :^ 
j t t t M ^if M -f^^ ^ - I C^l ' ffij N^ ^ 4 IL ^b ^ ^ ^ 

' j# t a^a ^ (NMOSFET) ^ m ^ ^ m ^ m m PI 




: I 

^41 



i i ' mnn,m (2) 

:(Snap Back )a 51 ^ >SL ^ (drain) M >^ ^ (source) ^f^l 

(ESD)€>7Sl''-r^'>J§E.><SL^ (drain 
; junction) ^^'^mm^3\^m^m'f-^t (impact 
; ionizat ion)6^j # ^ ' it ^ m m m A ^ 'J^' ^ M "f- ^ ^ ^ 

^ (Majority Carrier)- ^ ^ (Minority Carrier) 
■yA ^ S8l m (drain)' fffj^^l^-f- (Majority Carrier) 

ivA m ^ yA ^ U (substrate) ^ P^H ELI ^ -kp it ^ ^ PWELL 

\^ ^ % U A ± - "IM ^ ^ ^SL o t it ^ ^ 

i 

\^ ^ (substrate) ^^-fii^^l^ii^ij n+ m> ^ (source) 
^■^^>fi 0.6i>i#Bf ' it ^ (source junction) 1^ ^ SL 

i^-f^jS ° #^itbjEi^a<^M6*J>^.# (source junction) 1^ 

(Minority Carrier) (td^ )>iA. PWELL^ 
;t ' ifb it ^ ^ ^ ^ ^ it ^ (drain junction) M. 

3- ^- m ^ ^ ^ "^t (impact ionization)6fj^^Jt^>^4 

i 

■ # It if $1 t B% It (MOSFET) t M ^ ^ ^fL m ii. ^ m 

(ESD)t^?^° 

\^ -kv m im 1 B:^ ^ t ^1 6^ ^ 1 IL 'fb ^ ^ ^ € B^a It 

rt NMOS ) :C t ' ii # ^/f ^ Pvl # 1 3^ # f: ^ € 

:(ESD) 6^i§a^E##Jitt«f^it » it^S>%^Sr6*j:>^*t^iL 

Pfl ^ e. M '^^ iit i*. ^ it it it ^ ®^ it 6^ ^S. F-B- M " 

I jtb -f^. # 4^ >-S- 5^ 1 1 ( d r a i n ) f «J i^. ^ 1 2 ( s o u r c e ) ^ 
! 1^ " it ^J^ - ^ * ^ ^ F'pI -^a ^ ^ ^ ^ ^ ° ^ ' ^ 




^ 5 I 



i > ^mttm (3) 

m^M,%^t^^^m^%M>^ (NMOSFET) ¥j ^ -f 
' ffij # # € ^ (ESD) 6«j Si ^fe 1^ >fe. - 

'-f^ frl^NS ^1 ^ i ^ ^ " it ^ * *^ m tf ^ ^ ^ ^ 
icCascading effect)m^^ ' -t!:. t%. ' ^ JB- ^ ^ B 

iT6^)^^M-^->*^ (source junction) A* 6^ f<.^>i>^ 

(substrate) U ^ M ^ yti. vS, (drain 
.^unction)' ifh ilbiS.^ (drain junction) "f- J. ^ ^ ^ 
l^fj^J^^ttm-f (Minority Carrier) (jlb 75 a ^^^#-?-^b 
I (impact ionizat ion)6^j m )ii >Jil ^'J P+^^ ti gl ^ ^ HP 
PWELLtiJt^'fiL <» m it ' t^i53i6<ji^>^ (source) H 

^ M 'f^ -ta 't' <^ ^ ^ ^ ®^ ^ ^ ^ ° 

I 

I 

^ (self -ESD) ti - il 

J- a ^ ^ ^ >fb ^ ^ It i# ^ € a^B ^ (MOSFET) ^ ^S- ^ m ^ ^ 

It if (NMOSFET) t a^a It 1^ ^ >i 'fb ^ ^ It J# ^ 
' (PMOSFET) % ^ ' -kP m 2m 2Bm ^ ' T^i^N^^;!^ 
-fb ^ ^ ^ J# ^ t a^B It (NMOSFET) ^ * 4^ ^ Fig 7t # (Gate 
E 1 ement ).4a ^ rfn ^ ' * t ^ # it # ^ - Pfl ^ 

; i-x ^ ^ th t a^a It ' rfn - 60 it # m it 4^ ^'J VSS^^ 




^ 6 I 



■: JL - ^B^mn (4) 

j-il ^ # itt a ^ Jl; ^ ^ ^ ^ ^ ;^ ^ (ESD) m « ^ ± ^ 

\^ ^ t ' - ^ m ^ (Poly-Gate Element)^ M ^ 

i> it # & ^ Jl # ^ ^ ^ f ,j - >|® ^ ^ ^ _ ^ -^^ ^ 

Iffil 3Am ^ ^ - t ^ 6^; € M S .^^ (Voltage Tolerant)^ iti 
1^ 1^ # t € (ESD) ^ f: iJS- T it ^ ^ # o ^ 
■KA^^ifi ' M ^ # VDD4^ 3 . 3^ # J. ^ 4 IL -fb -f ^ t 
'b% It (NMOS) IK? F^ ft, ^ (Gate Oxide)* ^ A ^sf ^ it 3. 

, 6^it # » ^ ^ ^ 4 ^ ^ ,a . ^ ^ ^ ^ ,s -P • 

^ ^ 4 ft >fb + ^ ^ (NMOS) H a^a ^ ft (Gate 

;0xide)*tMm#^-r^i^3.3>yt# • ^P^f^l^^S-yt^&^jIfL 
i ife ^ - # o it tl A m tn ^ £^ 3 . 3>yt # ^ 4 ft >fb -f ^ ^ 

i ( MOS ) t B^a ^ ^/f ^ ^ &t 5^ # ^ t M t5: tf o .^s _L ijc 6^; 5 
l^yt # ^ ^ A ^ € 51- * # ^ t (ESD) tit m & ^ ±. ^ ^ 

m ^ ^ A m ^ >a. ^ (drain) fji^ ;^ ( sour ce ) Fal 
, m X A A 6^; #, (^^ # M it a f J 6^ $t ^ ^ ) o g| 3 B//f ^ ^-j 
i ^ (T ^iL ^ )^ til ^ € 5^ ifc # ^ Ffl it l# ;f4 ® o 

® im^>^^-mm^m^7t^'^ (Field Device )^'fi-Jii^ 
-l^ 7t # (Lateral Bipolar Device)6^j # 1: ;^ ^ (ESD) 
ti ^ ^ o ffi^ g| 4B^;^ TTt I.J ^ ^ it # (Field Device)6^; # 
a -f?'] ' ^ ^ - ^il * 14) ^ fill n+>5. (drain) m. M 
nm-^^i (source) I1^6^j:#ft^b4^^ (Stripe );^^f>i^;e.it 
it^M " #^7t# (Field Device )T4?#€;^€ (ESD) 
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i > m^tam (5) 

^ % ^ ° 

t i # @ 6*1 ffl ^ II 'fb >t (FOX, Field 

, 0 X i d e )^ ^ B^a ' 1^ 8f M ft ^ ^ B^a ( P o 1 y Island)^ 

i^^l^^ft-fb^ (FOX Island)' 1^ 'fg. ^ 11- € ^ ^ # € # 
L; Jl m ^'J " 

: [ ;^ t 1^ ^ ] 

' * -t- ^ ' ^ ^ • 

- ^S. >fe ^ ^ : 

- #L -fb ^ ' i# a >fb ^ ^ - ^ ^ it 11 'IS 

; H Jis. ^ - ^ - if HP ' i# ft -fb ^ * - ^ - 

1 - 1^ - fig II -^^ ' % n n m % ^ ^ ^ m ^ - ^ ^ 

;(Overlap)' J-t^^-F'^^^ai^-l^^ii^, ^t^>&^^ 

- ^ - ii : a A 

; - d ^ ' 1^ ^ d ^ - ^ ^ it # 1^ *^ ^# ft 'fb ^ 

■ ^ 1^ # t ^ € P;^ ^ >^ " 

i ^mH^^^m^^^^^^^^^^ ' ^t^^ft'fb^li 




^81 



i ^ ^!tmm.m (6) 
1^ S ^5: 4 # o 

n+^ft^ (n+ Diffusion)^ 

j-r^-n+^^yt (n+ Diffusion)- 

:feo ;5;r i£ ^ if 5^ ^ # l: t « M > ^ f ^ tl ^ ^ 
J® ^ ^ B^B (Poly Island) - ^^;^t^^5t;j^^j^_L <• 

: J M (FOX Island) ' ^ ;^ ;^ g ^ o 

; =- ^ B^B ' m ^ ^ ^ n n ^ - ^ ^ 4f ^ M m 

E9 ^ a^a «^ ' ^ ^ ^ b% |!^ - ^ ^ ^ «^ J|i , j. 

> It i# ft. ^ :^ - ^ — t # " 

-L 4^ ^ ' & ^ : 

- H - ^ >i ^p ; 

- ^ ' tt ^S. ^ :^ 1^ It II - ^ 4 ^p ^ ^ ^ ; 

- fr^ 4k ' tt ^ - ;^ ^ ^ 4L - ^ ^ it #, 1^ tt ja. 

- ^ ' tt H - ^ — ii 1^ 1^ ^ - f^^ 




' i ^ ^mnm (7) ■ 
^ - ^ - it 4g HP : 

|# ' # ^-^ ^ ^ ^ # € ^ i: ^ ;^ ; 

^ ^ ijr (Poly Island) ' # ;^ 1^ ;^ ^ 

%4tM (FOX Island)^ # #1 ^ 
(Poly Island). # ;{pMt j;^ ^ ^ ^ _L , # jja ^ ^ # 

' f: ^ € P;^r ^ M ;^ o 

■ ^ m ^ ^ ^ ^ # t ^ P;^ ;^ , ^ t n ^ - 4: M 

A ^ m m n (Contact ) o 

^ ^ ^® # ^ (Contact) " 

I ^ i4 ^ it 5^ ^ # € ^ € 1^;^ ti It # . * t ^ ^ 

j^- n+m M (n+ Diffusion)' 

^- n+#^.t (n+ Diffusion)' 

i 
! 



^ t ^ A } 
5 1 > FtI H 5 2M ^ ' 
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: s- - ^mtim (8) 

# a ^ 5 1^ isfe ^ - jjfe -^r it # ^ ^5: 5 2 ' M 

\^\^ Ul,U2^ ^ m M 55 ( Contact ) ' i-X f; # ^ 

5 3'' >S,m^ ^ 5 3^ n+m U M (n+ Diffusion) > m M ^ ^ 
5 4^^ M - nm ^ M (n+ Diffusion)' 

; -kp m 6A' ^ >s. m ^ ^ m ^ m ^ ^ ^ m $, 

,^ 61 (Poly Island)^ m M 62(F0X Island) 

\^ ^ ESDtg # ^ ^ it 6<J ^ ^ o 

^ ' ffil 7A^ ^ - « ?ic ^ # ' ^ ^ — ^ 4 
j M 1 , M 2 ^ >^ H ^ 5 3 > ^ d ^ 5 4 - Fi5 ^ ^5: 5 2 1 ^ ^ -f® 

;k ^ B^a -e^ 6 1 A ^ -fil ^ Jt ^ ;i 6 2 o 
i m SAW] ^ m 6 A6<j - # ^ ^ tf . ^ ^ >fb ^ 5 1- ^ 

^-i^^l^^>fllf^;^^^^ 81,8 2^4 ° ffil 9 AI-J M ^ ^ 

,>5^61(Poly Island )^«,;}^i#^>fb;t62(F0X Island)-^ 

-f® ff^ ^5 H ^ ^ - 1^ 4 ^ ;^ (Stacked Gates) ' 

^ # ^ 4t #T .^W Ip t¥- iilt :^ T : 

^ 1 ^ #'J ffl 1^ ^g, )li # t M in it ^ ^ 70 # (Field Device):^ 
(ESD) 'f^ ^ it # : 

ii 5Am ' m m m. 4k. 52^ a i# -ft ^ ^ (fox 

iStripe)5l6^-i«Sfeici^i»^^i^l4^t ° t?i7ii.itd:^^<J^^i 

# # 1% H ^5: 5 26fj it ^ (Str ipe)T ^ ' M. 

^^i$,^¥]>8,U.m^ (Diffusion )it^|%itM 6^ i^^itfc 
it m & 5li " 
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I i ' ^mmm (9) 

^ T FOX*^ ^ (Stripe)51^ ;^ ^ a: b2m -t m ^ - 

m ^ ^ m ^ 5 3 n m m 5 4:^ fs^ ^ t± m m " «• 

t n m m ^ ^ 52(Poly-Gate Element)^ # ^ t (ESD) 

^ ^ ^ $t ^ m ^ . m ^ ^ m $L /m m ^ ^ 

(Fox /poly- gate element)^lHfe.#^)^#l^it ^ i£;l:^;^ 
;it ^ 6^ M # ' ^ ^ 1%. . ^SL^^J^f^^^^^^.;^^ 

i^^® (local source junction) ^Jf-f-feAi^^jf^i^^^i^ 

(substrate) ^ ^ n ^ m ^ ^ (drain 
; junction) ' ^ i ^ ^ 6^; :J.^ ^ ^ (Minority 

Larrier)(j:b 75 ID ^ ^ ^ (impact i on i za t i on ):^ 
|# )it >75l IH7 f.J p+>f^ ^ ffl (Guard Ring)Ji^ ^ ^ 1^ ¥i PWELLf 
;Mi^>fi o glj:b ♦ ttl^ii^^jif. (source)(l^HfL-t'#:#^i^ 
, % S:- ^ ^ m 'h^ % ^ ^ ^ ^ ^ ^ -y , ^ 

52 (Poly -Gate Element)^ ESD^ # 4^ # ^ it ^ '1^ ^ -{Jl. 

(Stripe)4L # ^ >fb /frl ^ ^ a # it $.J i^fe 

■ it ;k ,t ° 

BI 5B ' 5C ' 5D ' A SE^ ^ ^ ffil 5A:^ ^ t >t ^ 

;A-A'' B-B'' C-C' |S|D-D'60*J®® « 

i 
I 

^ (Smal 1 -drive )4^ ^ 4 ^ -fb ^ ^ (NMOS) 

^ ^ ^ • 

^ f ffl # 6^ g| 2A|^ 3Bt ' H t<f (Smal 1 -drive ):^ N 
1^ ^ >i >fb ^ ^ (NMOS) « B% ^ a * ;^ A .J. ^ #6, -ft ^ 
' # € -f* ^ ^ ffl ' ii 4£ # ^ ^'h if ;&o - # # ith ^ ^1 . a 1^ 




j i > ^mtam (lo) 

\^ ^ "It ^ m m i% 3t m » i-x ^ is) ^ ^ # n -f^j^ ^ « » 

\ (ESD) $t m ^ 1^ ^ o 

m Q m M M ^ m ^ /m ^ \^ 49l ^ ^ (Str Ipe):^ - 

':i>^ ^ ^ m ^ ^ ^ ^ it ^ ^ ff^ m i% ' m m ffj - ^ 

[m ^ m ^ M $L it ^ ^ ^ ^ o - s.n m ^ 4k 

■ 52 (Poly -Gate E 1 emen t );f^ # ^ it ' Wl ^ i^ it /m ^ 

4k m t it ^ ^ m ^ M " 

^ ^ ^ ^ t. (ESD) ^ i^ ^ X ^ ^ ^ m 
\^ ^ ^ it t "i^^ iSL m A ± ' m ^ -kp ^ ^ " m % it /m m 

R ( Fox/po 1 y-ga t e-e 1 emen t ) "^1 t 'C*' -fi * FOX^ ^ 
( S t r i p e )m fl> ^ 6fl l^r ' ;t 5:1 1^ 'fe. ^ 4k 

(Poly-Gate Element):^ )m % it ^ (Gate Oxide)® 
€ (ESD) ^#^^I{ttKj>^l^>f^^ ° 

" " ( i s 1 a n d ) m S. -ko }3l m ^ bSm if^ ' ^ t 

m $.it M (FOX ISLAND)6 1P# ^'J 1^ >f ^ ^ ^ ^ a^a >5i^ 
62(Floating Poly-Island )P+ ^'J m Se. ^ ^ 53 

^ # t ^ ^ ^ -fb / ^ a^a >5^^ W ;^ ^1 4^ FbI » ^jt A ^ 6*) >!i 

II #J t ' ^ B^a 6 2 ( Po 1 y I s 1 and )P# ^'J ^ tb ;R 

i# ^b ;f 61 (FOX ISLAND)P# ^>J £ ;!?a # f^l it |^ it it = 

:i(t, ikb -3f ^Me. ^ T ' m ^ m ^ 3E m -k }^ ^ ^ ^ ^ ^ 

5uin/j^ iJ'^ 1^ -fg. m 2M. 4uin <• IS ^ ^ 'fb /' ^ a^a >s>^ # ^1 ^ 
it,^'f4 ' ^>|t#t;j^t:Hf-^i^j^^#^it#llft(7:^t^*7^R 
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j i ^ ^^nt^m (11) ' 

f'l ^ ^ ^ o 

^ FOX^ 62(Poly I s 1 and ^ ^ ^ 

.^^my^m^^% ^ FOXil 62(Poly IslandXi# 

UESD) ' FOX*tii;a^#)|f 

60 a « ^ o 

j ffl 6B|^ 6C^/f ^ A ® 6A^ 1t t ^ 1^ E-E'^ F-F'60 ^-J ® 



■ 3 • ^ # t ^ t (ESD)F;«r «60f:M^,S. ^ib^ 
(Voltage-Tolerant I/O) : 

f ^ t m ^ Ill iij /V 5^ # a - lit ^g. ^ ;^ ( 3. 3V 

j ) M mm m ^ m ^ ^^s^ . * ^ ^ t 

5V)^ ^ It ^ ' ffi; ;^ # ^Jt * 1^ ^ l: ^ ^ f,J 
^ Stacked -gate )7t # ^ » 

a 8m ^ ^ - ^ "i^ # fi^ 7t # "H - ^ ft, -fb ;t 

(Field Oxide or F OX >/r ^ ^ it ^ ^ ( s t r i pe ;^ ^ 
(poiysi licon)fTl ;m ^/f ^ ^ ' * ^ ^ It f.1 ii^ :t - ^ ft, 
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I i > ^^mnm (12) ^ 

\M (gate oxide)' 3. ^ a - M U m ^ ^ ^ ^ it 3. 

,^ it it it (Channel ) » 1^ it it it af -7^ .4 ^ ^1 ^ ffl j 
' ^ t a^a ^ l# # ^ - ^5. ^ - ;t3fe ^ Pal o ilij m vSi ^ 4^ ^ M. 
l - m ^ ^ ^ H (I/O Pad)o t^>-^^T|^#5.-^;t>^m>:^ 

|# (*^ vss)o 1^ a -fb yf ^ * Locos^ ^ m m 

I ( Sha 1 1 ow-Trench I so 1 a t i on >/f ^ «> 

, '&-jLtM^#;5tt'itxJLT ' m ^ ^ i-% m m ^ 

,J 4l'^tMitt^^^'fb>t$»l^:^j^#ifittJl-^'fS. ' 5^ i 
t& J-X ^ 'fb >t ^ =^ It -f 6^ - Fal ,fi ^ # ^ it o ffn | 

' m n A M ^ M ^ 1^ it jS. ;m >a it >>^> ' ^ * _L 
I it ^ it ^ # ^ it ^ ^ ' ffij >ft ^ 'f® ^ ffl it ' 

j 

m ^ Ffl # ^ Ffl # 5^ A ^A, # € t 

(ESD)^& i7 ' ^ ® ^ : 

( 1 it it it ^ t fal ^ -fi T >4 ^ ^ ^b >f ^ ^ T j 

^ ♦ rfii ^ ^ ^ ^ ^ B«a FfWife H ^ ^ ^ # t ^ € m >^ ^ ^ j 

t M ^/r ^ ^ " i 

fal ' ^ tl ^ - i-^ ^ ^ m >3i ^ JSL m ^ m ' # 6^; 

^ if ^ (Bipolar gain) ' ® ffij ^ -f- .^4 ^ # ^ Ffl ^fe # 
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a. . (13) 

(heavily doped ^ eg . on)m « ^ « «■ * ^ 
Usolated islands)**** " 



ft 82094«.il* a 572143m 
(USP#572 1 439 )«J «. « ' 

*t i « 54 . FO''*- ^ « ^ * * * 

-1StrTpe)« *E * ^ * ^ W ^ ■ i * ffl *^ « «^ * 

i (pad)^#mf**^«»^S^^>*« (drain) K ^ FOX 
, 4 fi, * ft * ♦ *'l ^ ^ • t * *'l «^ « *° • 



i > i^mtitm (14) 



$~ ^ ^ M f^] ^ - - 
i 1 ^ "^i' >fb # It t 5^ t 6^ # t ^ t " (" ESD in Si 1 icon 
'integrated Circuit")' Amerasekera and 
; Duvvury, John, Wiley. and Sons, 1995» 

-f € a^a It 1^ *t " 

3> USP #572143 9#€^l:^^^tit5S-ffl M ^.^b^^lt 

^ (MOS transistor structure for electro-static 
discharge protection circuitry)" 
4> USP #5 248892:Sr ^ ti € ^ ^ ^ ^ ^ ^ 
(Semiconductor device provided with a protection 

circuit)" 

5 ^ USP # 6 0 4 6 0 8 7^ ^ H ^ -h ^'J ffl - fA^^^^^^^^^ 
^ ^/r m ^ 6^ # € ^ t: 'f* ^ ^ ^ * (Fabrication 

of ESD protection device using a gate as a 
isilicide blocking mask for a drain region)" 
■ 6 ^ USP #6 0 640 9 5# f: ^ tS: # Se. X ^ (Layout 

-design of electrostatic discharge protection 

device) ° 

USP #6 1 539 1 3# t t ^ t 58- (Electrostatic 
'discharge protection circuit)" 
.8> USP #6 1 570 6 5# ^ ^ ^ T 6<j # € 5!1 € ^ t 
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; i > ^mnm (15) 

(Electrostatic discharge protective circuit under 
conduct i ve pad ) " 

9^ USP #6236073# € ^ « tS: # (Electrostatic 
■discharge device)" 



I 



i 




n IS % 



i m A ^ m :\ 

# # H * T ?'J ® ^ ^ ^ ' # # - ^ ^ ^ •J' 

m ' 

(NMOS) ^ ^ " 

m IB: ^jfl ^4^16*1 N^^4ft.^t.4^^lt€a^a^ 

(NMOS) t " 

Bl 2A : f ffi T ^ ^ ^ 4 ^ ^ ^ It ^ ^ € a^B It 

1 (NMOSFET)^ ° 

a 2B : ^ ffl T ^ ^ ^ 4 ft ^ ^ ^ ^ ^ t a^B It 

I (NMOSFET)^ ^ " 

'; ffl 3A: f ffl t ^ ^ -^^ ^ * ^ ^ ^ ^ ^ ^ (ESD) n. 

SI 3B: ^ ffl € Jt ^ ^ ^ ^ ^ t ^ t (ESD) ^ 

SI 4A: ffl i# ^ 7t # (Field Device)^ #i it ^ *S 
(Lateral Bipolar De v i ce )&^j # € € (ESD) ^ ^ 
1. 4:, € Si- " 

@ 4B: % ^ ^ ^7t\^ (Field De v i ce )^ #J it ^ ^ -fi it 
(Lateral Bipolar De v i ce )6^J # « ^ € (ESD) ^ ^ 

Mi » 

® 5 A : ^ # ^ >fi * ;5fe ^?'J ^ f-fl ^5: ^ a ^ ^ ft ^b ^ ^ 

(Stripe )6^j-i^^i^i^fl^^^ 'ft " 
® 5 B ^ # ® 5 A:^ A - A ' -^'J ® ° 




m 5C 

m 5D 

m 5E 

m 6A 

M ^ ^ 

@ 6 B 

m 6c 

@ 7A 



# @1 5 A:t> B - B ' ^'J ® " 
;^ # ® C-C'-g-J ® » 

# ^ 5A^ D-D'#J ® » 

4^ ^ #i ^ ^fe ^?-J ^ ;&t7 Ji I, ;R ^ ^ ^ $j % 

4^ # ffl 6A:C E-E'*J ® - 

4^ # ® 6A4L F-F'^J ® " 

n t "iH ^ ^ iB^^^m%^t^^ M 



m 7 B : * ® 7 A4:. G - G * ^'J ® 

a 7C: ^ ® 7A4L H-H'*J ® 

ffl 8 : 4^ # ^ -fi -f^-J ^ *t ^ 

^ (Str ipe)m ^> ^ M it M ^4 ^ 

@ 9 : # ;ir^ ® 8^ t (drain) H _L se. 

I, M m 6^1 'ft ^ o 



*^ # r^l 7t # II - #1 FOX^ 

E. a ^ (Stripe) = 



C ffil !fe ] 

^ ^ 'fb ^ ^ 51 
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